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MaBACKGROUND Asian Americans are a rapidly growing racial/ethnic group in the United States. Our current
understanding of Asian-American cardiovascular disease mortality patterns is distorted by the aggregation of
distinct subgroups.
OBJECTIVES The purpose of the study was to examine heart disease and stroke mortality rates in Asian-American
subgroups to determine racial/ethnic differences in cardiovascular disease mortality within the United States.
METHODS We examined heart disease and stroke mortality rates for the 6 largest Asian-American subgroups
(Asian Indian, Chinese, Filipino, Japanese, Korean, and Vietnamese) from 2003 to 2010. U.S. death records were used to
identify race/ethnicity and cause of death by International Classiﬁcation of Diseases-10th revision coding. Using both
U.S. Census data and death record data, standardized mortality ratios (SMRs), relative SMRs (rSMRs), and proportional
mortality ratios were calculated for each sex and ethnic group relative to non-Hispanic whites (NHWs).
RESULTS In this study, 10,442,034 death records were examined. Whereas NHW men and women had the highest
overall mortality rates, Asian Indian men and women and Filipino men had greater proportionate mortality burden from
ischemic heart disease. The proportionate mortality burden of hypertensive heart disease and cerebrovascular disease,
especially hemorrhagic stroke, was higher in every Asian-American subgroup compared with NHWs.
CONCLUSIONS The heterogeneity in cardiovascular disease mortality patterns among diverse Asian-American sub-
groups calls attention to the need for more research to help direct more speciﬁc treatment and prevention efforts,
in particular with hypertension and stroke, to reduce health disparities for this growing population. (J Am Coll Cardiol
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States are Asian Indians, Chinese, Filipinos, Japa-
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make up 84% of the Asians in the United States, on
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AB BR E V I A T I O N S
AND ACRONYM S
NHW = non-Hispanic white
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mortality ratio
SMR = standardized
mortality ratio
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2487Although the U.S. Census ﬁrst started dis-
aggregating Asian subgroups in 1980, explicit disag-
gregation of Asian subgroups on national death
records did not occur until 2003. As of 2010, 34 of the
50 U.S. states have mortality data explicitly dis-
aggregated by the 6 largest Asian subgroups (8–10).
Previous mortality data from the State of California
and New York City have demonstrated that Asian
Indians and Filipinos have higher ischemic heart
disease mortality, whereas Chinese and Japanese
persons have higher stroke mortality compared with
non-Hispanic whites (NHWs) (11–14).SEE PAGE 2495There is currently a knowledge gap on the cardio-
vascular health of these rapidly expanding pop-
ulations, with little evidence to create public health
policy, to offer appropriate clinical guidelines, and
to recommend research agendas. In this study, we
examined heart disease and stroke mortality rates in
Asian-American subgroups to determine racial/ethnic
differences in CVD mortality within the United States.
METHODS
We examined CVD mortality rates from 2003 to 2010
and assessed the Multiple Cause of Death mortality
database from the National Center for Health Statis-
tics (NCHS) by Asian subgroup (Asian Indian, Chinese,
Filipino, Japanese, Korean, or Vietnamese) in the 34
states that, as of 2010, had adopted the 2003 revision
of the U.S. Standard Certiﬁcate of Death. Before the
2003 standard, reporting of Asian races on death
certiﬁcates took a ﬁll-in-the-blank approach, whereas
the 2003 standard provides a speciﬁc check box for
each Asian subgroup. Although all states reported
Asian subgroups to varying degrees across the time
studied, we believe that states that adopted the
2003 standard had increased accuracy for subgroup
reporting. The states included Arkansas, California,
Connecticut, Delaware, Florida, Georgia, Hawaii,
Idaho, Illinois, Indiana, Kansas, Maine, Michigan,
Minnesota, Montana, Nebraska, Nevada, New Hamp-
shire, New Jersey, New Mexico, New York, North
Dakota, Ohio, Oklahoma, Oregon, Rhode Island,
South Carolina, South Dakota, Texas, Utah, Vermont,
Washington, Wisconsin, Wyoming, and the District of
Columbia. Mortality data for the NHW population
came from the same 34 states.
The primary cause of death was identiﬁed on
mortality records by using the International Classiﬁ-
cation of Diseases-10th revision (ICD-10), focusing
on cardiovascular (I00 to I09, I11, I13, I20 to I51.9, I60
to I69) diseases (15). The underlying cause listed onthe death certiﬁcate was used as the primary
cause of death. No other cardiac diseases, if
listed as sequential conditions, were used in
the analysis.
Race/ethnicity was recorded on death cer-
tiﬁcates by the funeral director or medical
examiner; questions regarding race and
ethnicity on the 2003 U.S. Standard Certiﬁcate
of Death match those on the 2010 U.S. Census form.
We selected only the Asian subgroups represented
explicitly on both the 2003 U.S. Standard Certiﬁcate of
Death and the 2010 U.S. Census form. We derived
population data for the years 2003 to 2010 by using
linear interpolation from the 2000 and 2010 U.S.
Census. We calculated yearly mean age-standardized
heart disease and stroke mortality rates per 100,000
population using direct standardization to the NHW
population in 2007. We calculated mortality rates
for all heart disease as per NCHS classiﬁcation
(“Diseases of Heart”) and also broken down by speciﬁc
etiology (ischemic, hypertensive, rheumatic, and
heart failure) (16). Similarly, we examined mortality
rates from all-cause cerebrovascular disease, as well
as for ischemic and hemorrhagic stroke separately.
We calculated standardized mortality ratios
(SMRs), relative SMRs (rSMRs), and proportional
mortality ratios (PMRs) for each sex and ethnic group
relative to NHWs (deﬁnitions and interpretation are
given in Table 1). We calculated SMRs as the age-
standardized, sex-speciﬁc death rate from the pri-
mary cause of death in each subgroup divided by the
expected sex-speciﬁc death rate, which was the
comparable rate for the NHW population. Our
approach is a useful modiﬁcation of the standard
approach to SMRs, in which the observed mortality of
the Asian subgroup would be divided by the expected
mortality for the NHW population. Here, we divide
the expected mortality for Asian subgroup by the
expected mortality for NHWs. Intuitively, our
approach and the standard approach should yield
similar results, and divergences between the 2 ap-
proaches were minimal, on the basis of our results.
The rSMR is calculated by dividing the cause-speciﬁc
SMR by the all-cause SMR, and it expresses the cause-
speciﬁc mortality experience of a population relative
to its overall mortality experience.
The PMR is calculated by taking the proportion
of observed deaths from a speciﬁed cause in each
Asian subgroup divided by the proportion of deaths
observed in the referent population (NHW). PMRs are
unadjusted risk ratios and serve as an unstandardized
measure of relative overall disease burden. They es-
timate the relative importance of a speciﬁc cause,
such as ischemic heart disease, as a cause of death in
TABLE 1 Metrics to Compare Cardiovascular Disease Mortality
Metric Deﬁnition Interpretation if Rate Is >1 Calculation
Standardized mortality
ratio (SMR)
The relative rate of death from CVD
between group* and reference†
Group is more likely to die of CVD
than reference
Standardized Death Rate Group
Standardized Death Rate Reference
Relative SMR (rSMR) The relative rate of death from CVD
over all cause
CVD (compared with other causes) has
a higher rate of death in group
than reference
CVD SMR Group = All  Cause SMR Group
CVD SMR Ref = All  Cause SMR Ref
Proportionate mortality
ratio (PMR)
Ratio of percent cause of death from
CVD between group and reference
CVD accounts for a larger percent of
deaths in group than reference
# CVD Deaths Group = # Total Death Group
# CVD Deaths Ref = # Total Death Ref
*Group refers to a speciﬁed Asian-American subgroup by sex. †Reference indicates all non-Hispanic whites.
CVD ¼ cardiovascular disease.
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2488Asian-American subpopulations. All other quantities
being equal, a member of a subgroup with a PMR of 2
is twice as likely to die of a particular cause of death
as is a member of the referent group. Unlike SMRs and
rSMRs, which require population data in the denom-
inator, PMRs rely exclusively on a single data source
(death records).
All deaths were available for analysis (a full popu-
lation), so results are presented descriptively, and no
statistical inferences (e.g., conﬁdence intervals, p
values) are presented. To aid in visualization and
interpretation of results, Loess smoothing curves
were created for PMR data by cause of death to help
differentiate the relationships between PMR and age
for each racial/ethnic group (17). Loess curves were
created for persons 45 years of age and older for
improved accuracy, given the overall low number of
deaths from CVD in those <45 years of age.
RESULTS
HEART DISEASE. We examined 10,442,034 U.S.
death records from 2003 to 2010. The number of
observed deaths, age-standardized mortality rates,
and PMRs for all heart disease and heart disease
subtypes (ischemic, hypertensive, heart failure) are
presented by racial/ethnic group and sex in Table 2.
The total number of deaths and mean mortality
rates for all heart disease and heart disease types
were highest among NHW men and women. Propor-
tionate mortality burden from ischemic disease, as
reﬂected by PMRs, were highest in Asian Indian men
(1.43) and women (1.12), followed by Filipino men
(1.15). The majority of men and women from other
Asian subgroups had less proportionate mortality
(lower PMRs) from ischemic disease compared with
NHW men (1.08) and women (0.92), respectively.
Every Asian subgroup except for the Vietnamese
population had greater proportionate mortality from
hypertensive disease compared with NHW women
(1.10) and men (0.90), especially Chinese (1.69),Filipino (1.50), and Asian Indian (1.46) women and
Filipino (1.38), Chinese (1.27), and Asian Indian (1.18)
men. Conversely, every Asian subgroup had lower
mortality rates and proportionate mortality from
heart failure when it was listed as the primary cause
of death compared with NHWs. When examined
over time (2003 to 2010), the standardized mortality
rate from all heart disease decreased each subse-
quent year for NHW women and men. For Asian-
American subgroups, however, the slope of decline
across the same timeframe was less, and in the
case of Asian Indian women and men was inverted,
with higher standardized mortality rates from all
heart disease in 2010 compared with 2003 (Figure 1).
Additional data, including SMRs and rSMRs for
all heart disease and speciﬁc etiologies (including
rheumatic heart disease), as well as stroke (ischemic
and hemorrhagic), are provided in Online Tables 1
and 2.
The Central Illustration shows Loess smoothing
curves representing PMRs by age (45 years and older)
and ethnicity for all heart disease. As seen in the
ﬁgure, Asian Indians had PMRs consistently higher
than NHWs at any age. Filipino men had higher PMRs
when younger (45 to 65 years) that then approxi-
mated NHW men with increasing age. The remaining
Asian subgroups had PMRs similar to or below NHWs
at all ages. Loess curves by heart disease etiology
(ischemic, hypertensive, rheumatic heart disease,
and heart failure), as well as by stroke type (ischemic,
hemorrhagic), are also provided in the Online
Appendix (Online Figures 1 and 2).
CEREBROVASCULAR DISEASE. Similar to heart dis-
ease, the highest number of deaths from cerebro-
vascular disease was observed in NHW women
(356,142) and men (225,562), as described in Table 3.
However, when examining age-adjusted mortality
rates, there was more heterogeneity seen. Among all
cerebrovascular diseases, whereas NHW women
(55.26 per 100,000 population) had the highest
age-standardized mortality rates, in men, Filipinos
TABLE 2 Heart Disease Mortality by Asian-American Subgroup (2003 to 2010)
Cause*
Women Men
Deaths Rate† PMR Deaths Rate† PMR
Asian Indian
All causes 9,676 14,409
Diseases of the heart 2,716 147.15 1.06 4,562 205.59 1.19
Ischemic 1,972 108.28 1.12 3,738 167.45 1.43
Hypertensive 179 9.73 1.46 216 8.31 1.18
Heart failure 175 11.31 0.73 126 8.73 0.35
Chinese
All causes 33,239 36,990
Diseases of the heart 8,116 110.05 0.92 8,865 156.61 0.90
Ischemic 5,709 77.61 0.95 6,846 121.12 1.02
Hypertensive 712 9.63 1.69 597 10.09 1.27
Heart failure 496 6.79 0.61 384 7.63 0.42
Filipino
All causes 28,573 30,430
Diseases of the heart 7,171 132.23 0.94 8,761 232.68 1.08
Ischemic 4,880 90.81 0.94 6,354 168.80 1.15
Hypertensive 543 10.25 1.50 533 13.62 1.38
Heart failure 416 8.38 0.59 369 11.52 0.49
Japanese
All causes 26,009 23,085
Diseases of the heart 5,883 106.79 0.85 6,137 208.61 1.00
Ischemic 3,661 66.23 0.78 4,314 146.60 1.03
Hypertensive 404 7.32 1.23 277 9.48 0.95
Heart failure 384 6.75 0.60 278 9.49 0.49
Korean
All causes 12,203 10,740
Diseases of the heart 2,663 128.90 0.82 2,124 152.61 0.74
Ischemic 1,936 94.74 0.87 1,685 121.16 0.86
Hypertensive 201 9.59 1.30 128 9.24 0.94
Heart failure 148 7.39 0.49 58 4.56 0.22
Vietnamese
All causes 8,793 11,351
Diseases of the heart 1,680 97.21 0.72 2,039 116.21 0.68
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2489(65.33), Japanese (56.57), and Vietnamese (51.93) had
higher mortality rates compared with NHWs (50.30).
When broken down by stroke type, NHW women
(32.71) and men (32.92) had the highest mortality
rates for ischemic stroke. For hemorrhagic stroke,
both men and women from every Asian subgroup
except Asian Indians had higher mortality rates and
greater proportionate mortality than NHWs. The
Central Illustration represents PMR curves for all
cerebrovascular disease;, in contrast PMR curves for
heart disease, these PMR curves were higher in every
Asian subgroup and at any age compared with
NHWs. As seen in the ﬁgure, the PMR curves were
highest around age 45 to 65 years in all Asian-
American subgroups for both women and men
before tapering slightly with increasing age. The
Vietnamese and Filipino populations had the highest
Loess curves and the greatest proportionate mortal-
ity burden from cerebrovascular disease.
SENSITIVITY ANALYSES. To address any potential
geographic or population bias, we conducted sensi-
tivity analyses examining CVD mortality rates and
calculated mortality ratios for NHWs from all 50
states, in addition to the 34 states where Asian-
American subgroup data have been made available.
We found no systemic or substantive differences in
mortality rates or calculated SMRs, rSMRs, or PMRs
for Asian-American subgroups using either 34- or 50-
state data. In addition, we determined mortality rates
and ratios for non-Hispanic blacks and Hispanics over
the same timeframe (2003 to 2010) in the 50-state
data. These data are available for review and com-
parison in Online Tables 3 and 4.Ischemic 1,187 70.12 0.74 1,547 88.23 0.75
Hypertensive 106 6.47 0.95 129 6.58 0.90
Heart failure 98 6.28 0.45 74 5.81 0.26
White
All causes 5,204,786 4,991,750
Diseases of the heart 1,353,029 209.51 0.98 1,355,950 336.08 1.02
Ischemic 870,390 134.99 0.92 979,180 240.75 1.08
Hypertensive 72,426 11.19 1.10 56,819 13.59 0.90
Heart failure 150,252 22.36 1.17 101,072 27.77 0.82
*Source: National Center for Health Statistics Diseases of the Heart (International Classiﬁcation of Diseases-10th
revision [ICD-10] codes I00 to I09, I11, I13, I20 to I51); Ischemic (I20 to I25); Hypertensive (I11, I13), Heart Failure
(I50). †Mean age-adjusted yearly mortality rate per 100,000 population.
PMR ¼ proportionate mortality ratio.DISCUSSION
The major ﬁndings of this study demonstrate differ-
ences in CVD mortality seen among Asian-American
subgroups with varying degrees of proportionate
mortality burden. The higher proportionate mortality
from hypertensive disease and hemorrhagic stroke
among every Asian-American subgroup should
prompt the need to evaluate and address hyperten-
sion treatment and control further in Asian-American
populations. To our knowledge, this is the ﬁrst study
that has characterized CVD mortality using U.S. death
certiﬁcate data from multiple Asian-American
populations.
HEART DISEASE. Despite increasing diversity within
the U.S., most of the knowledge available on CVD
mortality is derived from NHW populations. Until
recently, Asians and Paciﬁc Islanders had been
aggregated in census and mortality data, thus makingit difﬁcult to calculate accurate mortality rates for
Asian-American subgroups. Previous studies using
data from speciﬁc Asian-American subgroups are
consistent with our results. Chinese and Japanese
immigrants have been shown to have lower CVD
mortality rates than NHWs (11–14,18). The Ni-Hon-San
study compared CVD rates and risk factors in Japa-
nese men living in Japan, Hawaii, and California (19).
FIGURE 1 Standardized Mortality Rates for All CVD by
Asian-American Subgroups by Year (2003 to 2010)
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Age-adjusted mortality rates from all cardiovascular disease (CVD) yearly from 2003
to 2010 for Asian-American subgroups compared with non-Hispanic whites.
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2490Coronary heart disease mortality rates in Hawaii were
intermediate between rates in Japan and California, a
ﬁnding illustrating the effects of immigration and
acculturation on CVD risk (20). When comparing U.S.
mortality rates in Asian-American subgroups with
mortality data from each country of origin (India,
China, Philippines, Japan, Vietnam, and Korea) as
collected and reported by the World Health Organi-
zation, CVD mortality rates were in general much
higher among Asian Americans (21,22).
The higher PMRs for ischemic disease seen in the
Asian Indian population are consistent with previ-
ously collected data demonstrating higher preva-
lence rates for this group (23). Coronary heart
disease in Asian Indians has been well documented
in both native and immigrant populations (24–27).
Mortality data from California established coronary
heart disease as the leading cause of death in Asian
Indians, especially at younger ages for men (11).
Several theories have been proposed to explain the
higher prevalence of ischemic disease in Asian In-
dians, including diabetes, prothrombotic factors, andabnormal lipoproteins (28–30). Data from the
INTERHEART registry suggest that Asian Indians
have a greater burden of traditional cardiovascular
risk factors, particularly at a younger age (31). Acute
coronary syndrome and overall cardiovascular mor-
tality occur approximately 7 to 11 years earlier, with
increased severity in Asian Indians compared with
other ethnic groups (31,32). Data from this analysis
conﬁrm the prematurity of death from ischemic
disease in Asian Indians living in the United
States. As demonstrated by the Loess curves (Central
Illustration), Asian Indians had the highest PMRs
for all heart disease compared with other Asian-
American subgroups and NHWs. In stark contrast to
other racial/ethnic groups, heart disease mortality
rates in Asian Indians were higher in 2010 than in
2003, thus providing an important target for public
health efforts. The higher proportionate mortality for
ischemic disease observed among Filipino men has
not been previously reported and also warrants
further attention.
There was greater proportionate mortality from
hypertensive disease in every Asian-American sub-
group. Previous research has demonstrated higher
hypertension prevalence in the Filipino, Japanese,
and Vietnamese populations, but not in other Asian-
American subgroups (33,34). Further research is
needed to understand more clearly whether this
ﬁnding reﬂects actual differences in pathophysiology,
treatment, or control of hypertension among Asian
Americans or issues related to coding differences
on death certiﬁcates. Regardless, these data present
an opportunity at both individual patient and popu-
lation levels for improving awareness, treatment,
and control of hypertension in Asian Americans.
CEREBROVASCULAR DISEASE. Proportionate mor-
tality from cerebrovascular disease was higher in
every Asian-American subgroup compared with
NHWs. Previous evidence has shown increased stroke
rates among the Filipino, Japanese, and Asian Indian
immigrant populations in both the United States and
the United Kingdom (19,35). Klatsky et al. (36) re-
ported that Filipinos, Chinese, and Japanese persons
were more likely to have hemorrhagic stroke or sub-
arachnoid hemorrhage compared with NHWs. Tradi-
tional risk factors for stroke such as hypertension,
diabetes, and dyslipidemia vary in prevalence among
Asian subgroups and suggest multiple pathways that
increase risk for stroke and mortality on the basis of
ethnicity. For example, hypertension appears to
correlate more closely with hemorrhagic stroke risk
in the Filipino population, whereas diabetes and
dyslipidemia may play more of a role among Asian
Indians (35,36). Although there is uniformly higher
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(Left) Cardiovascular disease mortality. Proportional mortality ratios (PMRs) from age 45 years and older for all cardiovascular disease (CVD) stratiﬁed by Asian-
American subgroups and sex compared with non-Hispanic whites. (Right) Cerebrovascular disease mortality. PMRs from age 45 years and older for all cerebrovascular
disease stratiﬁed by Asian-American subgroups and sex compared with non-Hispanic whites. *Loess smoothing curves represent PMRs by age (45 years and older) and
ethnicity for all CVD and cerebrovascular disease. NCHS ¼ National Center for Health Statistics.
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2491proportionate mortality from stroke for all Asian-
American subgroups compared with NHWs, the
known ethnic differences in cardiovascular risk fac-
tors may warrant unique and targeted approaches for
prevention and management. Future studies should
include socioeconomic and geographic data, which
will help to elucidate mechanisms leading to cere-
brovascular disease in Asian Americans. Previous
studies have shown a decrease in stroke prevalence
with increased duration of residence in the United
States for Japanese and Chinese immigrants (12,37). It
is unknown whether Asian Americans experience
higher stroke mortality within the “stroke belt”
(southeastern United States) compared with other
regions, as has been demonstrated in African Ameri-
cans and NHWs (38). As seen in the Loess curves
(Central Illustration), every Asian subgroup had higher
PMRs for cerebrovascular disease compared with
NHWs, particularly the Filipino and Vietnamese
populations.STUDY LIMITATIONS. Limitations of our study
include data based on national death certiﬁcates,
which may contain errors in the documented cause
of death. The challenge of determining whether the
underlying cause of death was cardiovascular and of
further distinguishing among the different cate-
gories of CVD must be acknowledged. The diagnosis
of heart failure, for example, can be a consequence
of either ischemic or hypertensive heart disease, or
both, and therefore it must be interpreted with
caution when listed on the death certiﬁcate as the
underlying cause of death. Census and mortality
data may have been subject to misclassiﬁcation of
ethnicity, which may have affected death rates
(39,40). An NCHS study found that misreporting of
Asian-American race/ethnicity leads to an under-
reporting of Asian-American death rates by approx-
imately 11% (41). The U.S. Census race/ethnicity
reporting, however, is based on the gold standard of
self-report. The correlation between rSMRs (which
TABLE 3 Cerebrovascular Disease Mortality by Asian-American Subgroup
(2003 to 2010)
Cause*
Women Men
Deaths Rate† PMR Deaths Rate† PMR
Asian Indian
All causes 9,676 14,409
All cerebrovascular 720 39.27 1.39 734 37.88 0.89
Ischemic stroke 387 19.58 1.20 363 16.56 0.75
Hemorrhagic stroke 177 8.43 1.78 215 8.51 1.45
Chinese
All causes 33,239 36,990
All cerebrovascular 3,144 41.99 1.66 2,732 47.39 1.29
Ischemic stroke 1,535 20.04 1.38 1,279 22.22 1.03
Hemorrhagic stroke 778 10.08 2.28 833 13.12 2.19
Filipino
All causes 28,573 30,430
All cerebrovascular 2,905 49.79 1.78 2,493 65.33 1.44
Ischemic stroke 1,246 22.43 1.30 1,075 30.09 1.06
Hemorrhagic stroke 856 13.32 2.92 826 18.27 2.64
Japanese
All causes 26,009 23,085
All cerebrovascular 2,418 44.82 1.63 1,689 56.57 1.28
Ischemic stroke 1,235 21.28 1.42 882 28.37 1.14
Hemorrhagic stroke 537 10.55 2.01 399 13.63 1.68
Korean
All causes 12,203 10,740
All cerebrovascular 1,092 47.33 1.57 677 44.79 1.10
Ischemic stroke 448 18.81 1.10 289 18.12 0.80
Hemorrhagic stroke 259 9.96 2.07 208 11.36 1.89
Vietnamese
All causes 8,793 11,351
All cerebrovascular 955 50.12 1.90 906 51.93 1.40
Ischemic stroke 371 18.19 1.26 355 19.36 0.93
Hemorrhagic stroke 304 13.66 3.37 333 15.20 2.86
White
All causes 5,204,786 4,991,750
All cerebrovascular 356,142 55.26 1.20 225,562 50.30 0.79
Ischemic stroke 214,257 32.71 1.23 126,967 32.92 0.76
Hemorrhagic stroke 56,683 9.31 1.06 48,013 11.33 0.94
*Source: National Center for Health Statistics Cerebrovascular Diseases (International Classiﬁ-
cation of Diseases-10th revision [ICD-10] codes I60 to I69); Ischemic (I63); Hemorrhagic
(I60 to I62). †Mean age-adjusted yearly mortality rate per 100,000 population.
PMR ¼ proportionate mortality ratio.
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2492use mortality data in the numerator and census data
in the denominator) and PMRs (which use mortality
data in both numerator and denominator) in this
population-based analysis indicates reproducibility
in estimates derived separately from census and
mortality data. Another limitation is the incomplete
adoption of the 2003 revision of the U.S. Standard
Certiﬁcate of Death that reports Asian-American
subgroup race/ethnicity. Although only 34 states
had implemented the 2003 revision at the time of
this analysis, the geographic distribution is wide-
spread. Additionally, on the basis of 2010 U.S.
Census data, 84% of the Asian-American populationresides within the 34 states that were analyzed. We
could not account for potential confounders of
mortality, such as socioeconomic status, education,
nativity (foreign versus U.S. born), level of accul-
turation, or area of residence (beyond the state
level) given the use of death certiﬁcate data. How-
ever, county-level data will soon be available, thus
making it possible to examine socioeconomic and
geographic disparities among Asian-American sub-
groups that also may contribute to the heterogeneity
seen in CVD mortality rates. Finally, we could not
examine CVD mortality rates for other Asian-
American subgroups that were not represented on
the U.S. death certiﬁcate that, according to the 2010
Census data, account for approximately 16% of the
Asian-American population.
CONCLUSIONS
In the United States, the proportion of the population
accounted for by Asian-American subgroups is sig-
niﬁcant and increasing. Despite seeing yearly im-
provements in CVD mortality rates among NHWs,
Asian-American subgroups have not attained similar
rates of improvement, a ﬁnding suggesting that the
messages on prevention and management of CVD are
not effectively reaching this population. Declines in
CVD mortality during the last decade were not pro-
portionately enjoyed by all racial and ethnic sub-
groups. The lack of national mortality statistics for
CVD among Asian Americans has made it difﬁcult to
recommend research agendas, to create public health
policy, and to offer appropriate clinical guidelines.
Using disaggregated mortality data, this analysis
demonstrates differences in CVD mortality among
diverse Asian-American subgroups. These ﬁndings
stress the importance of increasing efforts in pre-
vention, health education, and community outreach
to help target the highest-risk groups. Community
health programs such as PRANA (Prevention and
Awareness for South Asians) and Project AsPire (Asian
American Partnership in Research and Endowment)
are helping to raise awareness of cardiovascular
health disparities among Asian-American subgroups
(42,43). Public health initiatives that are culturally
competent and increase awareness and screening for
traditional cardiovascular risk factors may help lower
the burden of CVD mortality within Asian-American
communities.
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PERSPECTIVES
COMPETENCY IN MEDICAL KNOWLEDGE: Aggre-
gation of Asian Americans in epidemiologic studies masks
the heterogeneity of cardiovascular disease among
diverse subgroups, yet when compared with non-Hispanic
whites, Asian Indians and Filipinos exhibit proportionately
greater mortality from ischemic heart disease, and Asian
Americans generally face proportionately greater mor-
tality related to hypertensive heart disease and cerebro-
vascular disease.
COMPETENCY IN PATIENT CARE: Physicians should
incorporate culturally competent approaches to man-
agement of Asian-American patients to lower their car-
diovascular risk.
TRANSLATIONAL OUTLOOK: Additional studies are
needed to elucidate the mechanisms responsible for the
disparities in cardiovascular disease outcomes among
rapidly enlarging subgroups of Asian Americans and
to seek those most amenable to interventions that
reduce risk.
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